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(54) METHOD OF PRODUCING LIQUID CRYSTAL DEVICE, LIQUID CRYSTAL DEVICE AND ELECTRONIC 
APPLIANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of producing a liquid 
crystal display device having excellent display quality by controlling the 
position and number of spacer particles to be sprayed, and to provide a 
liquid crystal display device. 

SOLUTION: A spacer dispersion solution is prepared by uniformly 
dispersing spacer particles 15 in a specified concentration by ultrasonic or 
the like in a single solvent or a mixture solvent of two or more solvents 
selected from water, fluorocarbons, isopropyl alcohol, ethanol or the like, 
and the obtained dispersion solution is sprayed on a substrate 11. The 
spacer dispersion solution is sprayed onto a specified position of the 
substrate 1 1 in a specified amount by an ink jet method using an ink jet 
nozzle 30 in which the injection position and injection times of the liquid ^ ^ ^ ^ n 
drips to be injected can be controlled as required. Then the solvent in the ^S^^ 
spacer dispersion solution is naturally vaporized to dispose the spacer ^ ^ ^^^^ 
particles 1 5 in a specified number on a specified position of the substrate 
11. Thus, the spacer 15 can be sprayed in a uniform spray density in a 
specified region. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the liquid-crystal equipment characterized by to sprinkle the aforementioned 
spacer by facing sprinkling many spacers for forming a predetermined interval between two substrates which pinch a 
liquid-crystal layer on one substrate, sprinkling only to the predetermined field which includes the pixel field on the 
aforementioned substrate for the spacer distribution solution which made the predetermined solvent distribute the 
aforementioned spacer with an ink-jet method, and evaporating this solvent. 

[Claim 2] It is the manufacture method of the liquid crystal equipment which the coloring layer of the color from 
which the plurality for carrying out color display on one substrate differs is prepared, and is characterized by the 
aforementioned predetermined field being a field where the coloring layer of a predetermined color is formed among 
these coloring layers between two aforementioned substrates in the manufacture method of liquid crystal equipment 
according to claim 1. 

[Claim 3] The manufacture method of the liquid crystal equipment characterized by the coloring layer of the 
aforementioned predetermined color being a coloring layer of red and blue in the manufacture method of liquid crystal 
equipment according to claim 2. 

[Claim 4] It is the manufacture method of the liquid crystal equipment which the crevice is formed in one substrate 
front face between two aforementioned substrates, and is characterized by the aforementioned predetermined field 
being a field in which this crevice was formed in the manufacture method of liquid crystal equipment according to 
claim 1 . 

[Claim 5] The manufacture method of the liquid crystal equipment characterized by forming the level difference in one 
substrate front face between two aforementioned substrates, being small to Takabe and sprinkling the aforementioned 
large spacer of a different diameter in the low section in the manufacture method of liquid crystal equipment according 
to claim 1 according to the height on aforementioned one substrate. 

[Claim 6] It is the manufacture method of the liquid crystal equipment characterized by thermoplastics being coated by 
the front face in the manufacture method of liquid crystal equipment given [ from a claim 1 to a claim 5 ] in any 1 
term, as for the aforementioned spacer. 

[Claim 7] Liquid crystal equipment characterized by being arranged in the liquid crystal equipment with which the 
spacer for forming a predetermined interval between two substrates which pinch a liquid crystal layer has been 
arranged by density uniform only to the predetermined field to which this spacer includes the pixel field of the whole 
substrate surfaces. 

[Claim 8] It is liquid crystal equipment which the coloring layer of the color from which the plurality for carrying out 
color display on one substrate differs is prepared, and is characterized by the aforementioned predetermined field being 
a field where the coloring layer of a predetermined color is formed among these coloring layers between two 
aforementioned substrates in liquid crystal equipment according to claim 7. 

[Claim 9] Liquid crystal equipment characterized by the coloring layer of the aforementioned predetermined color 
being a coloring layer of red and blue in liquid crystal equipment according to claim 8. 

[Claim 10] It is the manufacture method of the liquid crystal equipment which the crevice is formed in one substrate 
front face between two aforementioned substrates, and is characterized by the aforementioned predetermined field 
being a field in which this crevice was formed in liquid crystal equipment according to claim 7. 
[Claim 11] Liquid crystal equipment characterized by forming the level difference in one substrate front face between 
two aforementioned substrates, being small to Takabe and arranging the aforementioned large spacer of a different 
diameter in liquid crystal equipment according to claim 7 at the low section according to the height on aforementioned 
one substrate. 

[Claim 12] It is liquid crystal equipment characterized by thermoplastics being coated by the front face in liquid crystal 



equipment given [ from a claim 7 to a claim 1 1 ] in any 1 term, as for the aforementioned spacer. 

[Claim 13] Electronic equipment characterized by having liquid crystal equipment given [ from a claim 7 to a claim 

12 ] in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the liquid crystal equipment manufactured by 
the manufacture method of liquid crystal equipment, and this manufacture method, and electronic equipment equipped 
with this liquid crystal equipment, and relates to the technology which sprinkles a spacer on a substrate especially. 
[0002] 

[Description of the Prior Art] The outline cross section of the liquid crystal display 100 for the color displays common 
simple matrix type to drawing 9 is shown, and this structure is explained. 

[0003] As shown in drawing„9 , a substrate 101 (bottom substrate) and the opposite substrate (top substrate) 102 are 
stuck at intervals of predetermined through a sealant 104 in the periphery section of each substrate, and the liquid 
crystal layer 103 is enclosed between the substrate 101 and the opposite substrate 102. On a substrate 101, the light- 
filter layer 108 which consists of coloring layer 108a and shading layer (black matrix) 108b of red (R), green (G), and 
blue (B), and a protective layer 109 are formed one by one, a transparent electrode 1 10 is formed in the shape of a 
stripe on a protective layer 109, and the transparent electrode 1 1 1 is formed in the shape of a stripe also on the opposite 
substrate 102. The orientation films 1 12 and 113 are formed on a transparent electrode 1 10 and 1 1 1. 
[0004] In the liquid crystal display 100, between the orientation film 1 12 and 1 13, in order to make uniform the 
interval (substrate interval) of a substrate 101 and the opposite substrate 102, many spherical spacers 105 which consist 
of a silicon dioxide, polystyrene, etc. are arranged. 

[0005] Conventionally as a method of sprinkling a spacer 105 on a transparent electrode 1 10 and the substrate 101 in 
which the orientation film 1 12 grade was formed The wet sprinkling method sprinkled by injecting the spacer 
distribution solution which distributed the spacer 105 to solvents, such as water, chlorofluocarbon, isopropyl alcohol, 
and ethanol, with the pressure of gas, such as air and nitrogen A spacer 105 is supplied by carrier gas, such as air and 
nitrogen, a spacer 1 05 is electrified automatically or intentionally in the middle of supply, and, generally the dry type 
sprinkling method make a spacer 1 05 adhere on a substrate 1 0 1 using the electrostatic force is learned. 
[0006] The outline cross section of spraying equipment 200A of the wet sprinkling method and spraying equipment 
200B of the dry type sprinkling method is shown in drawin g 10 (a) and drawing 10 (b), respectively, and the structure 
of these spraying equipments and the sewage sprinkling of a spacer 105 are briefly explained to them. In drawing 10 
(a) and drawing 10 (b), the same sign is given to the same component. 

[0007] The spraying stage 201 which consists of stainless steel etc. is installed in the interior of the spraying 
equipments 200A and 200B, and the substrate 101 by which the transparent electrode 1 10 and the orientation film 1 12 
grade were formed on the spraying stage 201 is installed. The atomiser 202 and the nozzle 203 are installed in the 
parietal region of the spraying equipments 200 A and 200B. 

[0008] In spraying equipment 200 A of the wet sprinkling method, spacer supply pipe 204A and the compressed-gas 
supply pipe 205 are connected with the atomiser 202. Moreover, spacer supply pipe 204B is connected with the 
atomiser 202 in spraying equipment 200B of the dry type sprinkling method. 

[0009] In the wet sprinkling method, as shown in drawing 1 0 (a), from spacer supply pipe 204A, the spacer distribution 
solution which distributed the spacer 105 to solvents, such as water, chlorofluocarbon, isopropyl alcohol, and ethanol, 
is supplied to an atomiser 202, and, on the other hand, compressed gas, such as air and nitrogen, is supplied to an 
atomiser 202 from the compressed-gas supply pipe 205. From a nozzle 203, the spacer 105 supplied to the atomiser 
202 blows off, carries out free fall with a solvent and gas, and is sprinkled on a substrate 101. 
[0010] In the dry type sprinkling method, as shown in drawmgJO (b), a spacer 105 is supplied to an atomiser 202 by 
making air, nitrogen, etc. into carrier gas from spacer supply pipe 204B. At this time, the spacer 105 is charged 
automatically or intentionally. From a nozzle 203, the spacer 105 supplied to the atomiser 202 blows off, carries out 
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free fall with earner gas, and is sprinkled on a substrate 101. Since the spacer 105 is eharged a, this time, it can adhere 
on a substrate 101 by the electrostatic force. 

&US) .0 be Solved by tire mvention] .n tire we. ^^*^%^£££$££ 

as? ^« — a probtem 

which is indicated below has arisen. Aim u v i nn a snacer 105 condenses partially, the spraying 

^rj^SSSL'SSS -ssffl . - - — i — ■ About * 

problem when a distribution arises at a substrate interval ^ mentions ; later^ ^ 
[0013] Moreover, since the liquid crystal layer ^^Z\^^^£S^t falls. Especially this 

ffiS^ of * e iight - filter layer 108 by ^ 

difference may be formed in the front face of a substrate 1 °J.^ T ^ ™^ f X front face of a substrate 1 01 , and 

J^ffi^^ *- *» of a bottom subsfrate, and tire example whieh a distribution 
produces at a substrate interval is explained. substrate 101 at drawjnell in the 

non-d splay field 151 and the inside [ it ] serve as [ l-2mm ] a v ewmg are M £0 from ^de ° a 

liquid crystal display 300, the light-filter layer 108, a protective layer kSLi-display field 151. 

orientation films 1 12 and 1 13 are formed only ^. a viewing area 50, parent electrodes 110 

substrate 101, and the opposite substrate 102 is 7-8 [mum]. . 1Q3 fa the 

[0020] Since the thickness (cell **) of the liquid crystal layer [ m / the ™^lqr field 1 51 / at tm 
same as a substrate interval, it is 7-8 [mum Lhowever, ^^SSrfbSg 2to maintain cell ** of 7-8 
spacer 105 of 5 [mum] is sprinkled at the place of mum] ^^ s ^ hstrate 102 becoming narrow and 
^^£T«"=a» ^SJaCS - 1. is narrow and a eore is large 

daylight whieh carried out ineidenee from the outstde (observer side) of a So <£S display emitted 

reflecXtg layer prepared in the interior of a Uqutd crysto dt^ay, ^« *^J*^J while 
to the exterior (observer side) of a hqtud crysbfl dtsplay the reflected type liquid 

and explanation is omitted. 
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["00241 In the reflected type liquid crystal display 400 of an internal dispersion method, much detailed irregularity is 
formed in substrate (bottom substrate) 401 front face, and the reflecting layer 406 which has much detailed irregulanty 
is formed on a substrate 401 by carrying out sputtering of the metals, such as aluminum, along with detailed 

[0025] An^nsulating layer 407 is formed on a reflecting layer 406, and the light-filter layer 108 and the transparent- 
electrode 110 grade are formed like the liquid crystal display 100 on the insulating layer 407^ 
[00261 When a substrate 401 is a glass substrate, the irregularity with substrate 401 detailed front face is formed of the 
frosting processing which ********** s the front face of a glass substrate unevenly with a fluoric acid solution eta 
Moreover in the case of a substrate with a substrate 401 not only a glass substrate but general, the irregularity with 
substrate 401 detailed front face is formed by spraying a particle on the surface of a substrate of the sandblasting 
processing which makes a front face uneven. 

T00271 In the liquid crystal display 400, the detailed irregularity formed in substrate 401 front face is formed only in 
me viewing area 150. On the other hand, a reflecting layer 406, an insulating layer 407, the light-filter layer 108, a 
protective layer 1 09, transparent electrodes 1 1 0 and 1 1 1 , and the orientation films 1 1 2 and 1 1 3 are formed not only in 
the viewing area 150 but in the non-display field 151 . 

r00281 Although the irregularity with substrate 401 detailed front face is formed of frosting processing or sandblasting 
processing, detailed irregularity is formed by deleting the substrate 401 original front face also in processing [ which ]. 
Therefore in substrate 401 front face, as drawingil shows, a level difference is formed and this level difference 
serves as 1 Tnium] grade on the boundary of the portion in which detailed irregularity is formed, and the flat portion 
which is not formed, i.e., the boundary of a viewing area 150 and the non-display field 15 1 . Moreover a level 
difference will be formed in the reflecting layer 406 formed on it, the light-filter layer 108, the orientation film 1 12, 
etc if a level difference is formed in substrate 401 front face. 

[0029] Consequently, the front face of the substrate 401 in a viewing area 150 is formed in a low position rather than 
the front face of the substrate 40 1 in the non-display field 1 5 1 . 

[0030] for example, the spacer 1 05 which will be sprinkled by the non-display field 1 5 1 if the spacer 1 05 of 5 [mum] is 
prinkled in ord^r to equalize this cell ** when the thickness (cell **) of me liquid crystal layer 103 in a t viewing « irea 
150 is set up with 5 [mum] - a viewing area 150 -- 1 [mum] grade for height of a level difference -- it is sprinkled by 
the high position consequently, the cell to which the thickness (cell **) of the liquid crystal layer 103 in a viewing area 
1 50 was set with 6 [mum] grades - thick - since it becomes thicker than 5 [mum], an indication as a design will be 

$031] Furthermore, in a viewing area 150, since the spacer 105 of 5 [mum] is sprinkled at the place of cell * * about 6 
mum as a result of being unable to maintain cell ** which is 6 [mum] grades, but the interval (substote interval) of a 
substrate 101 and the opposite substrate 102 becoming narrow and distortion arising in a substrate 101 and the opposite 
substrate 102, a distribution arises at a substrate interval. 

[00321 Here, a problem when a distribution arises at a substrate interval is explained. If a distribution arises at a 
substrate interval, a distribution will arise also in the thickness (cell **) of the liquid crystal layer pinched m the 
meantime. If a distribution arises in cell ** in a viewing area, it is known in the liquid crystal display that a display 

performance will get worse. ^ r u+ 

[0033] especially in the liquid crystal display in STN (Super Twisted Nematic) mode that the permeability of light 
changes with change of deltan-d value (however, deltan the rate of a birefringence of liquid crystal and d cell ) 
knows - having -- **** - deltan-d value change, i.e., a cell, - thick - since a distribution will occur m a light 
transmittance i.e., a luminosity, if the distribution of d is large, contrast falls moreover, deltan-d value change, i.e a 
cell - thick - if the distribution of d is large, although losing peculiar yellow and blue coloring with a phase contrast 
board, and compensating black and white in STN mode will be performed, at this time, an optical property will get 
worse and an irregular color will arise in a display moreover, a cell - thick - if d has a distribution the steep nature of 
liquid crystal will get worse and contrast will fall thus, a cell - thick - since contrast gets worse and an irregular color 
occurs in a display when a distribution arises in d, there is a problem that display quality deteriorates 
r00341 Then it aims at offering the manufacture method of the liquid crystal equipment which enables equalization of 
a substrate interval by this invention's solving the above-mentioned trouble and controlling the position which 
sprinkles a spacer. Moreover, it aims at offering the manufacture method of a liquid crystal display flirt a spacer is not 
sprinkled in me field in which a green (G) coloring layer is formed by controlling the position which sprinkles a spacer. 

[0035] Moreover, it aims at offering the liquid crystal display which was excellent in display quality, and electronic 

equipment equipped with this liquid crystal display by these manufacture methods. 

[0036] 
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Means for Solving the Problem] The means which this invention provided in order to solve the above-mentioned 
technical problem The spacer distribution solution which it faced [ solution ] sprinkling many spacers for forming a 
predetermined interval between two substrates which pinch a liquid crystal layer on one substrate, and made the 
predetermined solvent distribute the aforementioned spacer with an ink-jet method It is characterized by sprinkling the 
aforementioned spacer by sprinkling only to a predetermined field including the pixel field on the aforementioned 
substrate, and evaporating this solvent. . 

r00371 According to this means, the manufacture method of the position of the spacer sprinkled on a substrate and the 
liquid crystal equipment which can control the number can be offered by sprinkling a spacer with the ink-jet method 
using the ink-jet nozzle which the regurgitation position and the number of times of the regurgitation of a drop which 
are breathed out can set up arbitrarily. . ,„iu„*v4e 

r00381 Moreover, in the liquid crystal equipment with which the spacer for forming a predetermined interval by this 
manufacture method between two substrates which pinch a liquid crystal layer has been arranged, the liquid crystal 
equipment characterized by being arranged by density uniform only to the predetermined field to which this spacer 
includes a pixel field among the whole substrate surfaces can be offered. Since the spacer is arranged by density 
uniform to a predetermined field, this liquid crystal equipment turns into liquid crystal equipment with which the 
substrate interval was equalized and which was excellent in display quality. 

r0 0391 When the coloring layer from which the plurality for carrying out color display differs is prepared on one 
ubstrate between two aforementioned substrates, the aforementioned predetermined field is characterized by being the 
field in which the coloring layer of a predetermined color is formed among these coloring layers As for the coloring 
layer of the aforementioned predetermined color, it is desirable that it is the coloring layer of red and blue. 
[00401 In this case, since a spacer is not sprinkled by the field in which a green coloring layer is formed, optical 
leakage can be prevented and the manufacture method of liquid crystal equipment and liquid crystal equipment which 
were excellent in the good display quality of contrast can be offered. 

r00411 Moreover, when the crevice is formed in one substrate front face between two aforementioned substrates, the 
aforementioned predetermined field is characterized by being the field in which this crevice was formed 
[0042] In this case, although the portion in which the crevice is formed in the substrate front face is located with a low 
from die portion of the flat field in which the crevice is not formed at the time, by sprinkling a spacer only into the 
portion in which the crevice is formed, a substrate interval can be equalized and the manufacture method of liquid 
crystal equipment and liquid crystal equipment which were excellent in display quality can be offered. 
r0043] Moreover, when the level difference is formed in one substrate front face between two aforementioned 
substrates, according to the height on aforementioned one substrate, to Takabe, it is small and is characterized by 
sprinkling the aforementioned large spacer of a different diameter at the low section. 

[00441 In this case, according to the height on a substrate, to Takabe on a substrate, it is small and by sprinkling the 
large spacer of a different diameter in the low section, a substrate interval can be equalized and the manufacture 
method of liquid crystal equipment and liquid crystal equipment which were excellent in display quality can be 

[00451 Moreover, as for the aforementioned spacer, in the above means, it is desirable to coat a front face with 
thermoplastics. The spacer sprinkled by the position is fixable on a substrate by warming the spacer sprinkled on the 
substrate bv using as a spacer that by which the front face was coated with thermoplastics, lowering to ordinary 
temperature again and solidifying thermoplastics, after fusing the thermoplastics with which the Tiront face was coated. 
[0046] Moreover, the electronic equipment which was excellent in display quality can be offered by having liquid 
crystal equipment offered by the above means. 

[Embodiments of the Invention] Next, the operation gestalt concerning this invention is explained in detail 
00481 Process drawing showing the manufacture method of the liquid crystal display 1 for the simple matrix type 
color displays of the 1st operation gestalt concerning this invention is shown in 1st operation gestalt drawmgl , and 
the manufacture method of this liquid crystal display and structure are explained to it 

[00491 As shown in drawing I (a), the light-filter layer 18 which consists of colonng layer 18a and shading layer 
0>lack matrix) 18b, and the protective layer 19 which protects the light-filter layer 18 are formed one by one on the 
Kate jStom Substrate) 1 1 which consists of glass etc., a transparent electrode 20 is formed in the shape of a stripe 
on a protective layer 19, and the orientation film 22 is formed on a transparent electrode 20. 

r00501 Coloring layer 18a was formed of a coloring sensitized material method, a staining technique, a replica method, 
print processesfetc, for example, three colors of red (R), green (G), and blue (B) have arranged it by the 
determined pattern. Moreover, shading layer (black matrix) 1 8b is formed in die part in which colonng layer 1 8a is 
not formed, and consists of metals, such as chromium, a color resist which distributed black pigment. 
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[0051] Next, as shown in drawing 1 (b), many spherical spacers 15 which consist of a silicon dioxide, polystyrene etc. 
for making a substrate interval uniform on the orientation film 22 are sprinkled. At this time, a spacer 15 is sprinkled 
with the ink-jet method learned for an ink jet printer etc. using the ink-jet nozzle 30 as shown in drawing 2 and diawmg 
3 The diameter of a spacer 15 is set up according to the thickness (cell **) of the liquid ^crystallayer 13 enclosed with 
a liquid crystal display 1, for example, is chosen from within the limits of 2-10 [mum]. About the detail of the sewage 

^Nlxf Swnfo STl^substrate 1 1 and the opposite substrate (top substrate) 12 which formed Ae 
Lnsparent electrode 21 in the shape of a stripe on the front face, and formed the orientation film 23 on the transparent 
3 21 are stuck through a sealant 14 so that the orientation films 22 and 23 may counter, and foe liquid crystal 
layer 13 is enclosed between a substrate 1 1 and foe opposite substrate 12. Although finally omitted by illustration, a 
polarizing plate, a phase contrast board, etc. are attached on the outside surface of a substrate 1 1 and foe opposite 
substrate 12, and a liquid crystal display 1 is created. 

[00531 Here foe sewage sprinkling of the spacer 15 to a substrate 1 1 top is explained. In this operation gestalt, foe 
pacer distribution solution which distributed foe spacer 15 uniformly by predetermined concentration according to foe 
ultrasonic wave etc. to the single solvent or two or more sorts of single mixed solvents which are chosen from water, 
chlorofluocarbon, isopropyl alcohol, ethanol, etc. is sprinkled on a substrate 1 1 . At this time, the spacer distnbution 
solution of a predetermined amount is sprinkled to foe position on a substrate 1 1 by using drawing 2 and foe ink-jet 
nozzle 30 as show drawing! which can set up arbitrarily the regurgitation position and foe number of times of foe 
regurgitation of a drop which are breathed out. Then, foe spacer 15 of foe predetermined number is arranged to foe 
position on a substrate 1 1 by evaporating foe solvent of a spacer distribution ^solution ^automatically. 
[0054] In this operation gestalt, it is desirable to use foe adhesion spacer wifo which foe front face w* coated wifo 
tenoplasties as a spacer 1 5. In using an adhesion spacer as a spacer 1 5, after spnnkling a spacer 1 5 on a substrate 1 1 
and evaporating a solvent, by warming foe substrate 1 1 which sprinkled the spacer 15 at about 100 degrees C, foe 
foermoplastics with which foe front face of a spacer 15 was coated is fused, and the fused resin is solidified by 
fowling temperature to ordinary temperature again. Since a spacer 15 is fixable on a substrate 1 1 at this time, even if 
time passes, the position of the spacer 15 sprinkled to foe position does not change. 

[™55] Next, foe'structure of foe ink-jet nozzle 30 which is an example of foe ink-jet nozzle used with this , operation 
gestalt is explained. Drawing 2 and drawing! show the perspective diagram of the ink-jet nozzle 30, and foe cross 

[OoSmfinSt^zzle 30 is equipped wifo foe nozzle plate 31 and diaphragm 32 made from stainless steel as shown 
n drawing 2 , and both are joined through the batch member (reservoir plate) 33. between a nozzle plate 31 and 
dL£^32 - a batch - two or more space 34 and liquid reservoirs 35 are formed of foe member 33 The spacer 
distribution solution is filled and each space 34 and foe liquid reservoir 35 are opening foe interior of each space 34 and 
a liquid reservoir 35 for free passage through a feed hopper 36. furthermore, the nozzle for injecting a spacer 
distribution solution from space 34 to a nozzle plate 3 1 - foe hole 37 is formed On foe other hand, foe hole 38 for 
supplying a spacer distribution solution to a liquid reservoir 35 is formed in the diaphragm 32 
OOS^Moreover, as shown in drawing 3 , foe piezoelectric device 39 is joined on foe field which counters the space 34 
of a diaphragm 32, and foe field^antpposite side. This piezoelectric device 39 is located between foe electrodes; 0 
of a couple and if it energizes, it will bend so that a piezoelectric device 39 may project outside and the diaphragm 32 
to wSfo^ezoelectric f device 39 is joined simultaneously will also be united, and it will bend outside. The capacity 
of space 34 increases by this. Therefore, foe spacer distribution solution equivalent to a part for foe capacity which 
increased in space 34 flows through a feed hopper 36 from a liquid reservoir 35. Next if foe energization to a 
piezoelectric device 39 is canceled, both a piezoelectric device 39 and foe diaphragm 32 will return to > foe^ original 
configuration, since space 34 also returns to foe original capacity by this - foe pressure of the spacer dilution 
solution of the space 34 interior - going up - a nozzle - foe drop 41 of a spacer distribution solution is breathed out 

iSlNext, foahqu^crystaf display 1, foe plan when seeing foe light-filter layer 18 from foe upper is expanded 
and shown in drawing 4 and drawing 5 , and foe spraying position of a spacer 1 5 and foe example of the spraying 
number are explafoedto foem^foough foe transparent electrode 20 and foe orientation film 22 grade are formed on 
the lieht-filter layer 18, it is omitting in illustration. ^ * 

$059? In a liquid crystal display 1, one coloring layer 18a is formed corresponding to foe field where one transparent 
electrode 20 and one transparent electrode 21 cross, and foe one range of coloring layer 18a is called suh . pixeL 
Moreover, it becomes 1 pixel by three coloring layer 18a which consists of red (R), green (G), and blue (B), and one 

[mO] GeSytas spraying density of a spacer 15, 70 [individual / mm2] grades are needed. For example, since 
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there is [ a viewing area which is an example of the liquid crystal panel carried in a notebook sized personal computer / 
the vertical 192[mm] x width 144 [mm] and the pixel pitch P ] a sub pixel of 640x3(R, G, B) x480 (-921,600) 
individual in the liquid crystal panel of 0.3 [mm], it is required for the sub pixel of a piece to sprinkle about two 

[006lTTherefore, as shown in drawing 4 , about two spacers 1 5 should just be sprinkled in the sub pixel of **** 0.3 
[mm] x horizontal abbreviation 0.1 [mm]. i in i 

00621 For example, since 1 dot of drops 41 of about 17.6 [mum] can be struck when the ink-jet nozzle 30 of resolution 
1 440dpi (dot per inch) is used, the diameter of a spacer 1 5 is 1 -4. What is necessary is to adjust the concentration i of a 
spacer distribution solution and just to sprinkle one drop at a time for every sub pixel as two spacers 15 are distributed 
by one drop when it is [mum] . Or the concentration of a spacer distribution solution may be adjusted as one spacer 1 5 
is distributed by one drop, and you may sprinkle two drops at a time for every sub pixel. Moreover, the diameter ot a 
spacer 15 is 4-10 What is necessary is to adjust the concentration of a spacer distribution solution and just to sprinkle 
two drops at a time for every sub pixel as one spacer 1 5 is distributed by one drop when it is [mum]. 
T00631 Here although the ink-jet nozzle 30 of resolution 1440dpi was explained, this invention chooses the ink-jet 
nozzle 30 which carries out the regurgitation of the drop of a suitable size according to the diameter of not only this but 
the spacer 1 5, and should just sprinkle about two spacers 1 5 for every sub pixel. 

r0064] In this operation gestalt, although the example which sprinkles the spacer 15 of the predetermined number for 
every sub pixel was shown, this invention can equalize the spraying density of a spacer 15 by spnnkling the spacer 15 
of the predetermined number to the position not only this but on a substrate 1 1 . Moreover, in this operation gestalt, 
although only the liquid crystal display for color displays was explained, this invention is applicable not only to this 
but the liquid crystal display for monochrome display. 

r00651 Moreover, although it said previously that optical leakage arises and contrast falls when the spacer 15 was 
sprinkled by the range of green (G) coloring layer 1 8a According to this operation gestalt, by spnnkling a spacer 15 
with the ink-jet method using the ink-jet nozzle 30 As shown in drawing 5 , it is also possible to sprinkle a spacer 15 
only in the range of blue (B) coloring layer 1 8a with red (R), and not to sprinkle a spacer 1 5 in the range of green (G) 

m066m^s!acc^rding to this operation gestalt, by sprinkling a spacer 15 with the ink-jet method using &e ink-jet 
nozzle 30, the spraying position of a spacer 15 and the spraying number can be controlled and the manufacture method 
of a liquid crystal display that the spraying density of a spacer 1 5 was equalized can be offered. Moreover, while the 
spraying density of a spacer 15 is equalized and a substrate interval is equalized by this manufacture method, the liquid 
crystal display which was excellent in the display quality which suppressed the optical leakage by condensation of a 

spacer can be offered. . , . , r 

[00671 Moreover, by sprinkling a spacer 1 5 with an ink-jet method, a spacer 15 can be sprinkled only in the range ot 
blue (B) coloring layer 18a with red (R), and the range of green (G) coloring layer 18a can be provided with the 
manufacture method of a liquid crystal display which does not sprinkle a spacer 1 5. Moreover, by this manufacture 
method, the optical leakage by which the spacer 15 has been arranged only at the range of coloring layer 18a ot red (R) 
and blue (B) can be prevented, and the liquid crystal display which was excellent in the good display quality of contrast 

can be offered. 4 . , t ~ A 

[00681 The outline cross section of the liquid crystal display 2 for the simple matrix type color displays of the 2nd 
operation gestalt concerning this invention is shown in 2nd operation gestalt drawing 6 , and the structure and the 
manufacture method of this liquid crystal display are explained to it. In drawing 6 , the same sign is given to the same 
component as a liquid crystal display 1, and explanation is omitted. . • 

[0069] In the liquid crystal display 2, the non-display field 51 and the inside [ it ] serve as [ l-2mm ] a viewing area 50 
from the inside of a sealant 14. 

[0070] In the liquid crystal display 2, the light-filter layer 18, a protective layer 19, transparent electrodes 20 and 2 1 
and the orientation films 22 and 23 are formed only in a viewing area 50, and are not formed in the non-display field 

[00711 In the liquid crystal display 2, since the light-filter layer 18, a protective layer 19, transparent electrodes 20 and 
21, and the orientation films 22 and 23 are formed only in a viewing area 50 and it is not formed in the non-display 
field 51 the level difference is formed in the boundary portions of a viewing area 50 and the non-display field 51 in the 
front face of a substrate 1 1 . That is, the front face of the substrate 1 1 in a viewing area 50 is formed in the position 
higher than the front face of the substrate 1 1 in the non-display field 51. , , . ~ 

[0072] In this operation gestalt, the spacers 25 A and 25B of a different diameter bordering on a level difference are 
arranged between the substrate 1 1 and the opposite substrate 12 according to the thickness (cell * *) of the liquid crystal 
layer 13 That is spacer 25 A with the small diameter doubled with the thickness (cell **) of the liquid crystal layer 13 
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r • 

in a viewing area 50 is arranged at a viewing area 50, and spacer 25B with the large diameter doubled wife the 
thickness (cell **) of the liquid crystal layer 13 in the non-display field 51 is arranged in the non-display field 51 
mS] I For example, when me height (thickness from the light-filter layer 18 to the orientation Km 22) of the level 
difference by which the diameter of cell ** in a viewing area 50 and spacer 25A is formed in the front face of 5 [mum] 
and a substrate 1 1 is 2-3 [mum] grade, cell ** in the interval (substrate interval) 51, Le., the 
Substrate 1 1 and the opposite substrate 12 serves as 7-8 [mum] grade. Therefore, in the non-display field 51, spacer 
S about [ of the non display field 51 ] the cell thick diameters 7-8 doubled with 7-8 [mum] [mum] is arranged. 
[0074] Here^ how to sprinkle two kinds of spacers 25A and 25B on a substrate 1 1 is explained The spacer dismbuUon 
sohition A which distributed spacer 25A uniformly by predetermined concentration according to the ultrasonic wave 
etc to me sTngle solvent or two or more sorts of single mixed solvents which are chosen from water chlorofluocarbon, 
isopropyl alcohol, ethanol, etc. is produced. The spacer distribution solution B is similarly pr oduced ^about spacer 25B. 
m0751 1 In the viewing area 50 on a substrate 1 1, as the 1st operation gestalt explained, the distnbuted solution A of 
spacer 25 A is uniformly sprinkled using the ink-jet nozzle 30. Moreover, in the non-display field 51 on a substrate 11, 
the distributed solution B of spacer 25B is uniformly sprinkled using another ink-jet nozzle 30. 
m076] In this operation gestalt, it is desirable to use the adhesion spacer with which the front face was coated wito 
thermoplastics as spacers 25A and 25B. As the 1st operation gestalt explained, the sprinkled spacers 25A and 25B are 
fixable on a substrate 1 1 by using an adhesion spacer as spacers 25 A and 25B. 

[0077] Since it becomes possible to control the position which sprinkles a spacer by spnnklmg a spacer with the ink-jet 
method using the ink-jet nozzle 30 according to this operation gestalt, When height is formed m the front face of a 
Sate 1 1 According to the thickness (cell **) of the liquid crystal layer 13, Takabe can sprinkle spacer 25A with a 
Si diameter, spacer 25B with a large diameter can be sprinkled in the low section, and toe manufacture method of a 
liquid crystal display that the substrate interval was equalized can be offered. Moreover the liquid crystal display 
which was excellent in the display quality by which the substrate interval was equalized by this manufacture method 
when height was formed in the front face of a substrate 1 1 can be offered. 

[0078] In this operation gestalt, although only the liquid crystal display for color displays was explained, this invention 
is aoolicable not only to this but the liquid crystal display for monochrome display. 

0079 The outone cross section of the reflected type liquid crystal display 3 of an internal dispersion method is shown 
in 3rd operation gestalt drawing 7 , and the structure and the manufacture method of this liquid crysta display are 
explained. In d r aw in g 7 , the same sign is given to the same component as liquid crystal displays 1 and 2, and 

^^T^SL display 3, much detailed irregularity is formed in substrate (bottom substrate) 61 front fece 
and toe reflecting layer 66 which has much detailed irregularity is formed on a substrate 61 by carrying out sputtering 
of toe metals, such as aluminum, along with detailed irregularity. On a reflecting layer 66 the insulating layer 67 
which consist of a silicon dioxide for protecting a reflecting layer 66 etc. is formed, and toe Tight-filter layer 18 and 
toe transparent-electrode 20 grade are formed like liquid crystal displays 1 and 12 on toe msulatmg layer 
[0081] When a substrate 61 is a glass substrate, toe irregularity with substrate 61 detailed front face i formed of the 
frostine orocessing which ********** s toe front face of a glass substrate unevenly with a fluoric acid solution etc. 
Moreover in toe c^e ofa substrate with a substrate 61 not only a glass substrate but general, the irregul anty with 
subsSI detailed front face is formed by spraying a particle on toe front face of a substrate 61 of toe sandblasting 

^S^S^JS^^ heights serves as for example, 0.5-0.8 [mum] grade. Moreover, detailed 
Tegu arity is formed only in toe viewing area 50 in substrate 61 front face. On the other hand a reflecting layer 66, an 
uilZglayer 67, the light-filter layer 18, a protective layer 19, transparent electrodes 20 and 21, and the orientation 
films 22 and 23 are formed not only in the viewing area 50 but in the non-display field 51 . ... 
r00831 Although the irregularity with substrate 61 detailed front face is formed of frosting processing, sandblasting 
proL sfng, etc. detailed Regularity is formed by deleting toe substrate 61 original front face alsc > in processing 
? which 1 Therefore, as shown in drawing 7 , in substrate 61 front face, a level difference is formed between toe 
Son in which detailed irregularuTisformed, and toe flat portion which is not formed, and this level difference 
Serves as 1 [mum] grade. That is, substrate 61 front face in a viewing area 50 is formed in toe low position from 
sutefrate 6 1 fr™ face in toe non-display field 5 1 . As a result of forming a level difference in substrate 61 front face, a 
?eveUir^eTs tart in toe reflecting layer 66 formed on it, toe light-filter layer 18, toe orientation film 22, etc. as 

r00841 inSSf ration gestalt, toe spacers 65 A and 65B with which diameters differ bordering on a level difference 
on ^suLate 61 are arranged according to toe thickness (cell **) oft he liquid 

61 top, spacer 65A doubled with cell ** in a viewing area is sprinkled, and spacer 65B with small l[mum] grade 
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diameter is arranged in the non-display field 51 rather than spacer 65 A doubled with cell ** in the non-display field 51 . 

[0085] Here, how to sprinkle two kinds of spacers 65 A and 65B on a substrate 61 is explained. The spacer distribution 
solution C which distributed spacer 65A uniformly by predetermined concentration according to the ultrasonic wave 
etc. to the single solvent or two or more sorts of single mixed solvents which are chosen from water, chlorofluocarbon, 
isopropyl alcohol, ethanol, etc. is produced. The spacer distribution solution D is similarly produced about spacer 65B. 
[0086] In the viewing area 50 on a substrate 61, as the 1st operation gestalt explained, the distributed solution C of 
spacer 65A is uniformly sprinkled using the ink-jet nozzle 30. Moreover, in the non-display field 51 on a substrate 61, 
the distributed solution D of spacer 65B is uniformly sprinkled using another ink-jet nozzle 30. 
[0087] Moreover, in this operation gestalt, it is desirable to use the adhesion spacer with which the front face was 
coated with thermoplastics as spacers 65 A and 65B. As the 1st operation gestalt explained, Spacers 65 A and 65B are 
fixable on a substrate 61 by using an adhesion spacer as spacers 65 A and 65B. 

[0088] Since it becomes possible to control the position which sprinkles a spacer by sprinkling a spacer with the ink-jet 
method using the ink-jet nozzle 30 according to this operation gestalt, When height is formed on the surface of the 
substrate, it doubles with the thickness (cell **) of a liquid crystal layer. Takabe can sprinkle spacer 65 A with a small 
diameter, spacer 65B with a large diameter can be sprinkled in the low section, and the manufacture method of a liquid 
crystal display that the substrate interval was equalized can be offered. Moreover, the liquid crystal display which was 
excellent in the display quality by which the substrate interval was equalized by this manufacture method when height 
was formed on the substrate can be offered. 

[0089] in this operation gestalt, although spacer 65B with a small diameter was sprinkled to the non-display field 51, it 
is also possible by sprinkling spacer 65A only to a viewing area 50, and not sprinkling a spacer in the non-display field 
51 to equalize a substrate interval. However, it is desirable to sprinkle spacer 65B with a small diameter in the non- 
display field 5 1 from the point that a substrate interval can be equalized. 

[0090] Moreover, in this operation gestalt, although only the liquid crystal display for color displays was explained, 

this invention is applicable not only to this but the liquid crystal display for monochrome display. 

[0091] In addition, in the 1st - the 3rd operation gestalt, although each was explained about the simple matrix type 

liquid crystal display, this invention cannot be limited to this, can be applied also to the active matrix type liquid 

crystal display using 3 terminal type element represented by 2 terminal type element represented by MIM (Metal- 

Insulator-Metal) and TFT (Thin-Film Transistor), and can be applied to any liquid crystal displays. 

[0092] Moreover, the electronic equipment which was excellent in display quality can be offered by having the liquid 

crystal display offered by this invention. 

[0093] Next, the example of electronic equipment equipped with either of the liquid crystal displays 1, 2, and 3 
manufactured according to the aforementioned 1 st - the aforementioned 3rd operation gestalt is explained. 
[0094] Drawing 8 (a) is the perspective diagram having shown an example of a cellular phone. In drawing 8 (a), 70 
shows the main part of a cellular phone, and 71 shows the liquid crystal display section equipped with either of the 
aforementioned liquid crystal displays 1, 2, and 3. 

[0095] Drawing 8 (b) is the perspective diagram having shown an example of carried type information processors, such 
as a word processor and a personal computer. In drawing 8 (b), the liquid crystal display section which 80 equipped 
with the information processor and 81 equipped with the input sections, such as a keyboard, or the liquid crystal 
displays 1 , 2, and 3 of the above [ 83 / an information processing main part and 82 ] is shown. 

[0096] Drawing 8 (c) is the perspective diagram having shown an example of wrist watch type electronic equipment. In 
draw ing 8 (c), 90 shows the main part of a clock and 91 shows the liquid crystal display section equipped with either of 
the aforementioned liquid crystal displays 1 , 2, and 3. _ 
[0097] Drawing 8 (a) Since each electronic equipment shown in - (c) is equipped with either of the aforementioned 
liquid crystal displays 1, 2, and 3, it becomes what was excellent in display quality. 

[° 098 ] , -I , - , .... 

[Effect of the Invention] Since the spraying position of a spacer and the spraying number are controllable by sprinkling 

a spacer with the ink-jet method using the ink-jet nozzle which can set up arbitrarily the regurgitation position and the 
number of times of the regurgitation of a drop which are breathed out according to this invention as explained above, 
the manufacture method of a liquid crystal display and the liquid crystal display with which the spraying density of a 
spacer could be equalized and the substrate interval was equalized and which were excellent in display quality can be 
offered 

[0099] Moreover, by sprinkling a spacer with an ink-jet method, a spacer is sprinkled with red by only the range of a 
blue coloring layer, and the range of a green coloring layer can be provided with the manufacture method of the good 
liquid crystal display of contrast and liquid crystal equipment which are not sprinkled. 
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[0100] Moreover, by sprinkling a spacer with an ink-jet method, when height is on a substrate, the spacer with which it 
is small to Takabe with a spacer and the large diameters in the low section differ according to the thickness (cell **) of 
a liquid crystal layer can be sprinkled, and the manufacture method of a liquid crystal display and liquid crystal display 
with which the substrate interval was equalized and which were excellent in display quality can be offered. 
[0101] Moreover, the electronic equipment which was excellent in display quality can be offered by having the liquid 
crystal display offered by this invention. 
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[0 0 3 6] 

[«Hli«:*ft-rS*:«)<o*«] ±KWBSr#»-*-Sfc««) 
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U S J: »K JOTE 

[0 0 3 7] Z<D^mz&tl^ P±ttl$tl6^«^P±m 

ffiBRt/PtffiUHfe^es^K^-ct y y; 

[0 0 3 8] Cco^at^&tcj; 

m\z%}-tj:&mx*gLW£tix\,>z><Dx\ mummify- 
[0039] tfria2ttosffi^5*>-**^steJiJw*7 

[0040] 

[0041] */c, mm2&<Dmfcn?h-jj<D&mm 
mzwm*Mi&istix^z>w&\z^ mmm>£<omw 

[0 04 2] ^(Dl^Cli, £4S^Stz:^v^~C(UieB^^ 

[0 0 4 3] £fc, «TlE2tfc<0StBW5^-;£o£jE« 
<Dftmz!&£X* *»tJlW:/h*<. <68Bt;ikJ::fc£l\ A 

[0 0 4 4] C<7)4&^^«, SS±(Oigffitw/SCT, £ 

5:t , *^Fq«^«frfc«ifiiS«*>«ig:&ffiR 
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[0 0 4 5] *fc* £LLco^«fc:*3lvC, BftfE^-f- 

10 60 

[oo4 6] &tc, &±<D^m\z£<omm£ti%m&m 

[0 0 4 7] 

[0 0 4 8] Iff l *J£^ffi 

<< -Jin* 7-*^^)ffiffi*^I 1 
[0 0 4 9] Eli (a)tc^+J:5i-. Jfyx^bteZ 

wsl (t«js«) 1 1 -hi-, m&m 1 8 a at/a^tji 

irfy yt~? V ]) y?x) 1 8 b frht£Z>% y — y^;v 
1 9 U %I€l 9_h{-* Vy^^m^i&W 

mm 2 0 &wi$l u swrns 2 0 .ttciigeftjgi 22^ 

[00 5 0] 1 8 a tt, Sfefefe, K 

30 HJJSiJ«fe*^{-J;?)?KfiKSix, ^J^«# (R) . IK 

(G) . H (B) 0 3fe^3f^^^-vx*E^JLTV^ 
S 0 Sfc, 1*1 (^77^^hyy^^) 18b|j:f 

[0 0 5 1] ^(^, Hi (b) tc^-T J: 5 tC, ffifnlK2 2 

^u^m^btezmvtnx^-- ^— 1 5^^msfi:*-r 

40 hyXy^3 0$rfflV\ i?=c y V ^]) 1£ ¥X 

tot>tiZ>-0?i?=-y h*^t-J: !9, 

^Stt. 2-1 o[|im]o«fflrt^e>aR§lx 

[0 0 5 2] jSfcC, g| 1 (c) X b £K 1 1 

^®±lc^ h9>f ^«lc:aMtt«2 1£JI£/£U S 
50 WL) 1 2 tSrlElRlBi2 2, 2 3 ^iQf -5 J: V fcl->— A' 
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W 1 4 Ltiif U 1 1 , ttfa&fa 1 2 Iffltrffi 

[0 0 5 3] CCT\ Sffil 1±^C0^^<— 1 5<7) 
7k, yn^. ^ VXn tVl/TA^— A^M* 
fr- 1 5 ^gaKfCJ: 19 jJrS<D»*T?*&--l;i$Mft 

X/V3 0 4rJ8^5 ci: let 9, 1 1 _b(D3f^ffie 

0, £«l l±^^^4Blc0f^^fi^^^-f— 
1 5£@E@£iJ:£ 0 

[0 0 5 4] *H»^lc^o^T, jf— 15H 

Si l±fc:»*U l 
5 Lrt:£4R 1 1 Sri 0 OtgSMfeS C t td<fc 

[oo5 5] &iw. *mmtei&rem\i^z>>(^9*j**j v 

[0 0 5 6] -f^^xi/h; X/W 3011 EI 2 ir^-f 

h) 3 3*^ttS^JhTV^ 0 /X^Xu-h3 1 
SW3 4 tffiffl*D 3 5 ^i55^$tl"CV^o #£BH3 

4 3 s^rtSBn^^-- 9— ftnmm&mcz 

tlTfc^, #ffiBJ3 4i:iKjB*?) 3 5 q 3 6£ 

^LTigaLTv^ 0 $«bi-> y x/uz/u- h 3 i n 
rau sw3 4^&^^-^-^»»as:«i*-r6fci«)^ 

3 8^7fM£tlTl^o 

[0 0 5 7] £fc, H3te*"*-J:5l;:. SBtg3 2(7)^ 
R3 4iw»lft-r6ffitK#ffl<0ffi±^ttJE«*^-3 9# 
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lfi3 2t-tti:ioT^fliciftt5 0 Elliot 

It* Ufc^a^twft^-t-^ ^^<— »*»«^*»* 

t) 3 5^fett|&P3 6Sr^LXaEAi"5o #CK. /ESS* 
^39 -05iiBS:jS¥l»r 5 t , ESi^ 3 9 £ 3 

^SfCISt^, £RS]3 4rtg|S£>;* #|fe*gi£ 

[0 0 5 8] JJcti, 04, El 5 (d, S^glli^ 
l^T> #7 — 8 ^Ji^ibJijt 

l-f48WtS2 o, Sfir^]^2 2»«s»flKSixXv^63&s, 

[0 0 5 9] JSS^^Bl lr*3V%T, lfico^fegl 
8 a fi 1 *OiSWmS 20M #<oaSW«« 2U 

20 mmn-v-Jmm tm$tiz> 0 m (r) . m 

(G) , # (B) 3fi(Of fef 1 8 a T*-|Si 

[0 0 6 0] —mz, fr— 1 5 ©fJWftj&K t Lt 

1 9 2 [ mm] X$§ 144 [mm], pjjitfs' 
^Pj^O. 3[mm]©SS/^/H;|J, 6 4 0X3 
(R s G, B) X4 8 0 (=9 2 1,6 0 0) fl^i^X 

30 f— 1 5^M^tlSCt^ST**5 0 

[0 0 6 1] Ufc^oT, a4l^fj; 5 lc x tfcjfto. 
3[mm]xi8 0. 1 [mm](Df-X|ll^rttc:fL 

[0 0 6 2] Mollis M&m. 1 4 4 0 dpi (dot per 
inch) (D^^W^y h/X^3 0*fflV^fc»^|^ 
1 KyH5l7. 6 [/im]«S4 1 SrlTor 
6C0T\ 1 5 c^iES^ 1—4 [jum]c04&^ 

l-fl 1 2 fi(7)^-<-f— 1 5&ftWl£tiX\,^Z>&5 

40 ^ljS"fo»:*-fixtf«tv\ fc5v^«, ljjglcifioo^ 
t^-1 5^ifc$nxi/>-5J:5^^^<-i^-^SfeS 
SSogS*rMSU, f-^BB*r^lc2}S-ro»*u-ct> 
<fcV\ ^fc, ^-f-15(O6ij5S4-10 [Mm] 

[0 0 6 3] C^Tfl, AfMl 4 4 0 d p i tfM^ 
^miy h/X;i/3 0|:ov^»5!Lt^ *38M#i^ix 

50 ^^JSSrOito-re^^^v^^^ hyX/V3 O^il^ 
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[oo6 4] *mt&j&fe\z&^xn. v-^mmzt^m 
(Dm^m^mm^mm-r % z t a*-?* 6 0 io 

[0 0 6 5] £fc, fr— 1 5 (G) (DM&M 

1 8 a cDtSffll^lfc^tiS^ )felti^4i:=iyh7^ 

tf. -fy^^xs/ x^3 o^^a^rv^^j/ h 

5 {r^-fi; 5 * (R) <bW (B) ^)ffeil8a^ 

jfifflSrco^^^— fl— 1 5£|fc*U & (G) 

1 8 a ^fKBI-fi*'*— 5— 1 5«r#;ftjL&i^i: «r 

[0 0 6 6] ^(DJ:5^, **JlB^ffiiwJ;ixtf. >r^ 20 

1 5 (nm^Zfr y Zk\^£V , fr-i 

[0 0 6 7] >fV^y*y h*5ttwj;t)^^— 30 

-1 5&ft*i-££i:U:J;!!) x # (R) (B) (D* 

fell8a (DffiHfcfl)*;*'*— - 1 5 £ftfjT U m 
(G) Oif feJl 18a C7)^ffl[^fl^-<-f— l 5 

6 0 **\ £<0»S:fr8jfc:<fc!K * (R) (B) <£> 
#fejf 18a 0>tKKlw0>#**<— 1 5 ^gEg^tt 

[0 06 8] 3? 2 Jfe&fe^fi 

0 6 w i-^sgi 2 Mmm%(om^ v v 40 

[0 0 6 9] MS^gl2l^l^ i"-/l>ttl4<D 
[0 0 7 0] «ft**3SB2(C*3V^T. ^7-7^;^ 

-s 1 8. ftajf 1 9, mmmm2 0. 2i,gEftjiS2 

2 X 2 3fl **««5 OICW*«fiK$jx, 50 
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5 ll:|«^tl^^\ 

[0 0 7 1] »fi^8B2l^5^m ^7-7>f/V 
^-H 8. ftSil 9, S^Sffi2 0,2 1, BEftJBi 
2 2, 2 3te, *^«5 OKGD^EfcSft, 

a^«5 o <h^^igc5 i ^*»a5^tc:aii^ 

1 lWgffi»^^«4jc5 1 IwijottaStKl loSffii 
[0 0 7 2] *«S*»C43V^T, Stll, *fftSK 

1 2rai-«> m&mi 3<Djf^ (±^m \^t>^x^ 

Ottifct+SfKi&Ji 1 3coJ¥^ (±;vm \zL&t>i£tc\M.m 

[0073] m^mms Q\z&tfz>±/umRx$ 

^-t-2 5A^Eid s 5[|/m], IS 1 1 OtlC 

ski i ^r^ssi 2cor^P^ (ssprIph) -rfttofe* 

^^*S5 1 tr^tte-fe/Vi5«7 — 8 [/im]gSt?io 

1 OiryWif 7 - 8 [ ju m] Iw^^^citt^ 7-8 m]@ 
[0 0 7 4] :CX\ 2iS©^-t-2 5A, 2 5 

fc£ti&&—<DifeMxn2m£i±<r>m<&mmi^ 
v-2 s Azm^mmizx vmmnmmxm-^ftiki, 

[0 0 7 5] SKI 1 ±<Dm^m& 5 0 (Clfl, fR 1 MM 

£fc S^i l±©*«*«*5 llcii, gij©>f 

~y h/XyW3 0S:fflV\ 9— 2 5 B 

[0 0 7 6] *HJ6?Kffi|r*5VNT> ^^-f— 2 5 A, 

2 5 b t lt, mmm*im&mm&=t-T4 

-2 5 A, 2 5 B SrSfi 1 1 ±|:@Jtt S C t t 

So 

[0077] J:ntf. -r h y x 



13 

-fzzk&ttmt tested sffii i ommzmmm 

[0 0 7 8] *«ft»»C*3V^Tf4, #7-*^/Btf)?i£ 
[0 0 7 9] S3 Hjffi^ffi 

gmc&^x. ^f^gf i , 2fcngc«/£g 

[0 0 8 0] S$SS^H3lC*5V^^ Sffi (T#JS 
«) 6 l*B^^o«WftBflfljds*fiKSJx, IS6 1 

*»©iR«i4i!flias:*-t 

6 6 Sr*fifci" 6, K^M 6 6 6 6 

£tlXV>6 0 

[0 0 8,1] S«6 1^9^K4R-C*>64fr&^W:, * 

[0 0 8 2] ^(^»«B*|lJ]£i^iDifflOiBStt, ^J^ltf 
0. 5-0. 8[Mm]gg^ioTV^. £fc N £4£6 

^/^-I18, ftS119, 3^112 0, 2 1, BE 
MR 2 2 . 2 3 ttm^mW 5 0 <Dfyt£h-?. 
5 l{wt>^££*lTV>£ 0 

[0 0 8 3] l«ffieO»JBB/j:[!fl(0iWt7c2^ h#L3g 

tR6 l«Wt-*3V^x, JSW*l!fli!!ids?BfiKSix-5ffl5>t?g 



(8) #M 2001-188235 

14 

JH2 2<c^{c:tasSjftSjgfiKSix-6o 

[0 0 8 4] *HJK^ffi^*3V >X, m&m 1 3 cojf^ 

WS4S^-t-6 5A, 6 5 BdSgEB£*l-CV>5 0 
"t*fc:b*>. ifi6 1 JiKSS^X, 

jwj:**3*fc^^<— 6 5 Ads»#stt, 0m^mm 
io 5 i i^s, *^«*5 i z^^m^fr^tc 

6 5 A X 0 t 1 [MmiafiiliO/hSV^ 
[0 0 8 5] 2Si^^-t-6 5A, 6 5 

«Stt6¥-^*«EX«2«£Jl±^)ii'&«jK^. 

U— 6 5A*fi^»^icJ;!9M^aift-ei?&--i^»U 
20 [0 0 8 6] £ffi 6 1 5 0 CU!, fg 1 ^Jfe 

v\ 6 5 A<DftWtmmc£&)--[m^irz> 0 

[00 8 7] **«»R«w*5V^X. 6 

5 A, 6 5Bt LX, ^ffi^jRwrSlttWflB^ri-x^^ 

*Jto8*TRWUfcJ:5l^ ^-t-6 5A, 6 5B 

6 5 A, 6 5BSrS«6 1 Jil-S^S C £<, 
[00 8 8] cfcjxtf . >f y h / X 

»^-r5^<t^i: «r»#+6ffiB*:»J«i 

tix^^m^K, m&m<vm& (±^m) (-^^x, 

iCttil^CD^t V>^^<— 6 5 B ^r»*-r ^ ^ t ^-e 
ft, a»WH^«-<kSnfc«**^KB^»Jt*«fe«r 

[00 8 9] &M1foMm\Z&^X\^ #*^fg*§£5 1 Id 
iSScO/h^V^^-f— -6 5B*ft*L^ S^ffitt 
5 0lCC0^^-1^-6 5A4»*U #^««5 1 

50 6 5B«:»*-r5it^a*LV> 0 
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[0 0 9 0] £fc. *jllfi?gffi^*3V^-Cli, 

fljx.tf* MIM (Metal-Insulator-Metal) 
§2S^St^TFT (Thin-Film Transistor) fcft 
«*ix5 3iffi^iii^£^6T^x^ >^ h y y** 10 

[0 0 9 2] ^%ni^J:Q«HHr$ixSMAX9tt 
B*r«;i*-J:fc<fc!K 

[0 0 9 3] fcM, «rlBO«l-*3HJK?gffi^«fcD» 

[0 0 9 4] MS MnmffiWM<0— «**Lfc#WB 
-e*5o 08 (a)lw*3l^-C\ 7 0tt»#S3S#fr£r* 20 

U 7 l HiWrE<oi***«|6B l , 2. 3fl>ivf;h,a*4: 
[0 0 9 5] [218 (b)»ii7— ^n, =» Wji if wSdffir 

M««*&3SKB^)-flJS:*bfc^«ia-efcSo 08(b) 
fc*5i^c, 8 0ttiff«&a3gB, 8itt*--#-K*4f 

<z> A^a, 8 3 8 2 ttMre^KAX^ 

111, 2 S 3©V^-f*l^S:BxLfc»*^^S:*UT 

[0 0 9 6] ID 8 (c) r±usi*w-a!«iF-«»<o— b 

/c£m0T*&6 o B8 (c)fc*5l^C. 9 0l*tt*»* 30 

SU 9 l ttfl9IBOiSfi«^36B 1 . 2, 3 0V>fti^ 

[0097] si 8 (a) - (c) i^-r-^n^ttcom^* 

tt. WIB<OlK**»*B 1 * 2, 3<DV>T*t^Sr«*fc 
[0 0 9 8] 

W$ns^So^W4BXt^ttffl@**ffiSI-Si^T^ 
J: 9 *tfe*i-5Ct{wJ; t), **<-U— tf>» 40 

[0 0 9 9] *fc, >f^v^xs/ hustle J; 9*^-- 
[0100] >f^?*y t)*-*-* 50 
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^Bnfci«***ISB^»5fi*feRt«KAa*SfiBS:« 

[oioi] *fc, ^ISWicj; 0«tt$tt«KA»93£ 
B£«;t&::i:U:J:«K ^p p pW^M^fcm^^^ii 

[01] Hltt*»WlJ:«S*l*lfi»lft^m«^ h 
y ^ ^ ^ ^ ^ ^^ffifBl^I^K^fe^^tlSE! 

[02] 0 2 «>f s/ h j x/w—m&TF-rwt 

[0 3] 0 3 »>f ^ y h / X/kd— «Sr#-f« 
[04] 04li^Kt^-5^l^J£^ffi(^*^ h 

[0 5] i5l#^l:#6$i*Mlo^ h 

[06] a 6 61 2 h 

[0 7] 0 7«**W{C«6IB3||J6ilgffi^**B-e h 

y y^^^^X<7)«ft^*»B*^"r«llSBrffiBI"C*) 

[0 8] 0 8 (a) tt±mmmmn<Dm£hm^mw%m 
[09] m 9 n-Mwmm-r b y ****>f ^js* 

[010] 010(a). (b)fj:«^X^-t-(D» 

[01 1] 01 ij«s*^m>e^ hy ^^m^ 

»fia*«BS:^«B&Wrffi|g-C*) 
[012] 012 fl«§*^rt«»a^*^)R*tS!«E* 

**8BSr*-t"*li»Brffiia"e*)S, 
[«F^(ORM] 

ix2.3 m&m&mw 

IK 61 &fc <T«S 

so 

1 2 #|p|&R (± 

MHO 

l 3 ffi^S 

1 4 *>— A4t 
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